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Sampling from turbine pitch bearings with limited port access

Background

Grease analysis has become an important aspect of condition assessment in wind turbine maintenance, especially
in blade pitch bearings where vibration technologies have a more limited effectiveness. Established sampling
methods? typically require a minimum port diameter of approximately 0.30" to fit a plastic tool or rely on collecting
the most recently purged grease from an existing catch container, such as those shown in Figure 1. For the right
place to sample, studies have shown that pitching bearings typically do a very good job at mixing and distributing
the grease around the bearing periphery, and a properly obtained sample will provide a picture of the overall bearing
health. Grease tends to accumulate more at the lagging edge of the bearing due to inertial force, so focusing
sampling efforts at that end is suggested. Figure 1 shows how some catch containers in this lagging edge will fill
nicely, while those at the leading edge can sometimes be found empty.
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A challenge exists when a given bearing housing meets neither of those requirements. The user is faced with the
choices of gathering contaminated grease that has bypassed the seal, removing the seal typically against the
guidance of the OEM, or forgoing sampling entirely and running the risk of preventable failure. For this reason, we
suggest an alternate approach to obtain the best possible sample under these limitations.

Recommended Method

CAUTION: Before performing any tasks suggested in this bulletin, an independent evaluation of all
personnel safety considerations and safe operation of the unit must be determined by safety and
engineering personnel.

1. First, remove and securely cap one of the supply lines sufficiently to prevent grease passage when
pressurized by the addition of new grease. (Red Arrow in Figure 2). Alternatively, if there are access
holes that are plugged instead of piped for grease supply, remove one of the plugs near the area of
expected grease accumulation (based on inertial force as a result of hub rotation).

2. Slowly add grease through the remaining supply lines while rotating the bearing.

3. Observe the hole where the supply line or plug was removed for the appearance of purged grease.

This bulletin is for informational purposes only and does not replace specifications. This bulletin is meant to serve only as a guide to approach the sampling of
equipment in a method consistent with the principles of the Theory of Sampling, and the methods outlined in ASTM D7718.
Decisions regarding equipment operation and maintenance should be made based on sound engineering judgement and all available information sources.
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Typically, there is a short channel between the external surface of the bearing and the "active zone" that
may contain essentially new, unworked grease. This grease must be cleared by purging approximately 2
ml or % tsp of grease into a waste container before collecting a sample.

4. Continue adding grease and pitching the bearing while
collecting purged grease initially in a waste container
or empty syringe.

5. It takes about 2 ml to clear the channel and you may
see a change in grease color and consistency.

6. Use a spatula or clean rag to wipe away excess grease
at this point.

7. Then, after the channel has been cleared, you can
begin collecting the grease sample in a clean vial or
Grease Thief.

8. Hold the Grease Thief tightly against the hole or thread
into the hole slightly as the grease is purging, allowing
the pressure to fill the sampler with grease.

9. When the Grease Thief is full, remove it, stop adding
grease to the bearing, cap the sampler, and secure it
for transport to testing facility.

10. After the excess grease stops purging from the hole,
reconnect the supply line to the bearing.

Figure 2 11. Wipe clean the surrounding area, return unit to
service, and advance to next component to be
sampled.

With this method, the user can collect a sample consistent with the approach outlined in ASTM D7718-11
and AWEA RP-814, ensuring the sample will be representative of current equipment and grease condition
and allow for condition-based maintenance decisions.
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